New results from the photoproduction experiment FOCUS are reported: Dalitz plot analysis, semileptonic form factor ratios and excited meson spectroscopy.
I report 1 on three new results from the photoproduction experiment FOCUS: the first Dalitz plot analysis of charm meson decays using the K-matrix approach [ 1] , new measurements of the D + s → φ(1020) µ + ν form factor ratios [ 2] , and new measurements on L=1 excited meson spectroscopy [ 3] , i.e., A formalism for studying overlapping and many channel resonances has been proposed long ago and is based on the K-matrix [ 6, 7] parametrization. This formalism, originating in the context of two-body scattering, can be generalized to cover the case of production of resonances in more complex reactions [ 8] , with the assumption that the two-body system in the final state is an isolated one and that the two particles do not simultaneously interact with the rest of the final state in the production process [ 7] . The K-matrix approach allows us to include the positions of the poles in the complex plane directly in our analysis, thus directly incorporating the results from spectroscopy experiments.
Full details on event selection and analysis cuts are reported in [ 1] . The Dalitz plot analyses are performed on events within 2 σ the nominal D lj P j where I is the identity matrix, K is the K-matrix describing the isoscalar S-wave scattering process, ρ is the phase-space matrix for the five channels, and P is the "initial" production vector into the five channels. In this picture, the production process can be viewed ( Figure 2 ) as consisting of an initial preparation of several states, which are then propagated by the (I − iKρ) −1 term into the final one. Only the F 1 amplitude is present in the isosinglet S-wave term since we are describing the dipion channel.
We use the K-matrix parametrization of (00) ++ -wave scattering following obtained through a global fit of the available scattering data from ππ threshold up to 1900 MeV, see [ 9] . The results are presented in Table 1 .
In conclusion, the K-matrix formalism has been applied for the first time to the charm sector in our In addition, the non-resonant component of each decay seems to be described by known two-body S-wave dynamics without the need to include constant amplitude contributions.
The K-matrix treatment of the S-wave component of the decay amplitude allows for a direct interpretation of the decay mechanism in terms of the five virtual channels considered: ππ, KK, ηη, ηη ′ and 4 π. The resulting picture, for both D + s and D + decay, is that the S-wave decay is dominated by an initial production of ηη, ηη ′ and KK states. Dipion production is always much smaller. This suggests that in For a review and references see [ 4] , while full details on event selection are found in [ 2] . The Figure 4 .
The r v and r 2 form factors were fit to the probability density function described by four kinematic variables (q 2 , cos θ v , cos θ ℓ , and χ) for decays in the mass range 1.010 < m K + K − < 1.030.
We find r v =1.549 ± 0.250 ± 0.145, r 2 =0.713 ± 0.202 ± 0.266. Our measured r v and r 2 values for 
L=1 excited charm meson spectroscopy
High-statistics datasets from fixed-target and e + e − colliders have recently provided the physics community with a wealth of data on excited charm meson spectroscopy. I report in this paper on new results [ 3] on L=1
cū, cd, cs states, pointing the reader to detailed reviews for an account of the experimental scenario [ 12, 4] .
In the limit of infinitely heavy quark mass, the heavy-light meson behaves analogously to the hydrogen atom, i.e., the heavier quark does not contribute to the orbital degrees of freedom (which are completely defined by the light quark). The angular momentum of the heavy quark is described by its spin S Q , and that of the light degrees of freedom are described by j q = s q + L, where s q is the light quark spin and L is the orbital angular momentum of the light quark. The quantum numbers S Q and j q are individually conserved.
The quantum numbers of the excited L = 1 states are formed by combining S Q and j q . For L = 1 we have j q = 1/2 and j q = 3/2. When combined with S Q they provide two j q = 1/2 (J=0,1 where J is the total angular momentum of the excited charm meson) states, and two j q = 3/2 (J=1,2) states. In this paper these four states will be denoted by D * 0 , D 1 (j q = 1/2), D 1 (j q = 3/2) and D * 2 . Analysis procedures are explained in detail in [ 3] . The L = 1 charm mesons were reconstructed via D + π − and D 0 π + combinations. The D 0 decays were reconstructed in the channels
Our starting samples for these decay modes are 210,000, 125,000 and 200,000 events, respectively. Figure 5c ) shows the distribution of the invariant mass difference
where M PDG (D + ) is the world average D + mass [ 13] . The mass difference
spectrum (Figure 5d feed-downs, combinatoric background and the possibility of a broad resonance. The broad resonance is necessary to obtain a fit to the data of acceptable quality (Fig.5 c-d ). Our final results are shown in Table 2 .
Our mass measurement of the broad state is higher than a recent measurement by BELLE [ 14] . Our result on the broad state have stimulated a series of theory studies, which try to reconcile the experimental picture of excited non-strange, and strange charmed mesons.
